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Introduction
Developmental economic theory emphasizes the efficient mobilization of economic resources in the economy because the optimal mobilization of economic resources transforms national saving into a productive investment, which eventually leads to sustainable economic growth. Empirical studies, therefore, pay attention to investigating the causality between savings and investment [see, for example, (Geiger 1960; Soyode 1990; Aigbokhan 1995; Huntington 1993) ]. The mobilization of economic resources immensely depends on the financial intermediation process in the financial sector, which implies that a well-functioning financial sector not only expedites efficient mobilization of economic resources but also plays a fundament role in economic growth as well (Gurley and Shaw 1955) .
Not surprisingly, over the last decade, the financial development and economic growth nexus has drawn immense attention among researchers and policymakers from both the developed and developing countries. A number of studies have been conducted to investigate different proxy variables of financial development and empirical studies have confirmed the positive association between them [see, for example, (Azam et al. 2016; Bwire and Musiime 2015; Chang and Caudill 2005; Comin and Nanda 2014; De Gregorio and Guidotti 1995; Kassimatis 2000; Kyophilavong et al. 2016; Ram 1999; Hasan and Barua 2015; Saad 2014; Shahbaz et al. 2015) ]. The contribution of financial development towards economic development comes with either bank-based financial development, market-based financial development, or both. Different countries experience financial development in both or either way.
For about a century the controversy over whether the financial market contributes to economic development has been ongoing. The financial market contribution was appreciated in regards to capital formation and productive investment. Efficient financial markets play a fundament role through pooling savings and mobilizing funds into productive investments (Bekeart and Harvey 1997) , promoting domestic capital formation (Nazir et al. 2010) , encouraging savings by offering diversified investments (Bayar 2016) , and support increase financial efficiency in turn, thus fostering economic growth. Market-based financial development, therefore, becomes a fundamental determinant for economic growth either directly or indirectly, which induces researchers and academics to explore nexus stock market development-led economic growth (see for example, King and Levine 1993; Enisan and Olufisayo 2009; Nyasha and Odhiambo 2016; Pradhan et al. 2015; Bayar 2016) .
The well functioning financial market, both the money market and capital market, immensely influence the financial development process with optimal allocation, diversified investment opportunities (Wong and Zhou 2011) , and capital allocation efficiency in the financial system. Furthermore, the development of financial market derived financial innovations in the economy changes with technological, creating greater efficiency in the financial institutions, which can then offer better financial products and services (Bilyk 2006; Ajide 2015; Nagayasu 2012) . Evolvement of the financial market in the economy permits investors to accumulate funds and encourage savings propensity in the economy by offering various financial instruments and a reduction of investment risk through diversification. Capital markets, moreover, not only promote capital accumulation but also encourage saving propensity in the economy for future investment, eventually leading to economic growth.
Financial development can be accelerated by encouraging financial innovation in the economy. This is because financial innovation brings changes to the financial system, such as diversified financial services in the banking sector and a reduction of investment risk through the incorporation of financial instruments in the capital market (Handa and Khan 2008; Djoumessi 2009; Simiyu et al. 2014) . Over the last decade, the financial sector of Bangladesh has passed through some financial reform strategies that have created an efficient financial sector with efficient financial institutions and a capital market. The financial system of Bangladesh is predominated by a banking industry that accounts for 65% of the total financial assets of the financial system (Bangladesh Bank 2017). Financial institutions, especially private commercial banks, play a fundamental role in financial progress by innovating various financial goods and services in the financial system. Eventually, these goods and services expedite steady economic growth in the long run. On the other hand, the capital market has emerged as a source of long-term capital since incorporation; market capitalization to GDP was 21.45% in 2016, and the average growth rate was 15% (Bangladesh Bank 2017). For ensuring long-term capital accessibility, the government implemented initiatives for potential equity issuance, moreover, Bangladesh, over the period, experienced steady economic growth of around 6.5% on GDP. Such progress is evidence of a concerted effort from every sector of the economy.
With this research, we intend to explain the association and causality between financial innovation, stock market development, and economic growth in Bangladesh. The novelty of this research is; (1) we consider a longer period series of data, from 1980 to 2017. A few empirical studies have focused on the nexus between the financial development and economic growth of Bangladesh within this limited period. (2) We are using a newly developed autoregressive distributed lagged (ARDL) bound testing approach proposed by Pesaran et al. (2001) to investigate the cointegration between financial innovation, stock market development, and economic growth. We also investigate directional causality by applying Granger causality under an Error Correction Model (ECM). The remaining section of this paper proceeds as follows; Section 2 provides a theoretical and empirical analysis of financial innovation, stock market development, and economic growth. Detailed variables and the definition of the research methodology are explained in Section 3; Section 4 represents the model findings, and interprets them. Section 5 presents the research findings with policy implications for future development.
Literature Review
Sustainable economic growth requires capital accumulation for investment and efficient mobilization of economic resources in the economy. Financial institutions and financial markets play a fundamental role in the facilitation of a financial transaction (Seven and Yetkiner 2016) . Over the period, researchers explored the impacts of financial development on economic growth considering either market-based financial development or bank-based financial development. A group of researchers argue and emphasize that market-based financial development requires an efficient stock market, this allows for the diversification of risk in investments with an efficient mobilization of capital among economic agents [see for example, (Antonios 2010; Nazir et al. 2010; Owusu and Odhiambo 2014) ].
Studies on Financial Innovation and Economic Growth
The interaction of innovations in both the financial sector and the real sector provides a wave of economic growth (Schumpeter 1911) . Innovation, therefore, in the economy treated as the drive of improving productivity accelerates the process of economic growth (Silve and Plekhanov 2014) . Innovation can happen in the economy. Focusing on various aspects of the economy, innovation surrounding the financial system boosts the financial development process and this is known as financial innovation. Innovation in the financial sector not only accelerates financial development processes but also assists in capital accumulation (Ansong et al. 2011 ) and expedited technological innovation, which eventually leads to sustainable economic growth in the long run (Chou and Chin 2011; Orji et al. 2015) .
Financial innovation is an integral part of economic activity with various aspects. Over the past decade financial innovation has brought structural changes to the financial system through improvement in financial institutions, service, and modified payment systems (Boot and Marinc 2010; Michalopoulos et al. 2011; Sekhar and Gudimetla 2013; Simiyu et al. 2014; Odularu and Okunrinboye 2008) . Furthermore, financial innovation also assists in changing governmental regulations and shifting social attitudes towards financial development (Mwinzi 2014; Wachter 2006) , which allows the financial sector to produce more effective and efficient ways to maximize economic resources in productive ways. Economic theory emphasizes that the maximization of the scarcity of economic resources from productive investment can achieve the sustainable economic development of the economy. Finance researchers including, Epstein (1992) ; Glaeser et al. (2004) ; Ozturk and Acaravci (2010) , and Ansong et al. (2011) explain that efficiency in the financial sector influence by financial innovation, especially institutional innovation, expands the area of financial services in the economy by allowing a greater number of people into the mainstream economy and transforming economic resources into productive investments following maximization.
The effect of financial innovation in the financial system is versatile and diversified, including better financial services (Schrieder and Heidhues 1995; McGuire and Conroy 2013) , smooth financial intermediation (Ozcan 2008; Allen 2011; Shaughnessy 2015) , and better payment mechanisms (Sabandi and Noviani 2015; Blair 2011) . The role of financial development in financial innovation also addresses empirical studies. Levine (1997) , , and Simiyu et al. (2014) explore the contribution of financial innovation to stock market developments through capital liquidation offerings. Furthermore, in their respective studies, Johnson and Kwak (2012) , Odularu and Okunrinboye (2008) urge financial innovation in a domestic and international role with the easing of financial transactions. They imply financial innovation transforms a static economy to a dynamic one through capital formation, encouraging private investment, financial intermediation, and a higher level of saving propensity. In turn, a higher level of economic growth can be achieved.
The efficient financial system is the prerequisite for a modern economy because a sound and refined financial system encourages the efficiency of investment and economic growth in a market economy (Saqib 2015) . The efficient financial system is the collection of financial markets, institutions, instruments and regulations that organize economic activity through productive investment (Mannah-Blankson and Belnye 2004) and expedite economic growth by creating financial opportunities (Beck et al. 2016; Chou 2007) . Financial innovation in the financial system bring diversified financial products for investment purposes, and such diversity reduces the level of risk substantially, which produces more satisfaction among customers (Djoumessi 2009; Simiyu et al. 2014) .
The prime focus of financial innovation is to make financial intermediation processes effective and efficient. Efficient financial intermediation enhances economic activity by providing better financial support in trade and commerce. In a study, Shittu (2012) pointed out that efficient financial intermediation has a positive impact on the economy. Efficient intermediation channels economic resources in the economy with efficiency (Cheng and Degryse 2014) . A robust and efficient financial system promotes growth by reallocating economic resources in the economy effectively and efficiently. The efficient Financial system is the outcome of continuous financial innovation, which allows for the emergence of various financial institutions, especially banks, that can offer improved and better financial services with more credit facilities and financial instruments in the economy, which leads to economic growth.
Studies on Stock Market Development and Economic Growth
In their pioneer study, Gurley and Shaw (1955) explained that a developing country's financial system is more effective for economic growth compared with less developed countries. Study findings proposed a theoretical framework that well-developed financial markets in the financial system can contribute capital accumulation by extending credit facilities to invest in projects for economic growth. The proposed stock market causes empirical studies to support economic growth (see for example, Seven and Yetkiner 2016; Wong and Zhou 2011; Smaoui and Nechi 2017; Pradhan et al. 2014a; Bayar 2016; Ake and Ognaligui 2010) .
Stock market development, especially in developing countries, represents alternative sources of finance. This is because capital flow from the capital market promotes long-term investment while the banking industry tends to offer short or medium term financing rather long-term financing for investment in the economy (Nowbutsing and Odit 2009; Bencivenga and Smith 1991; Demetriades and Luintel 1996; Moldovan 2015) . Among all other participants, in the financial development process, the stock market plays a major role in accelerating financial innovation and capital allocation (De Gregorio and Guidotti 1995) . The development of the capital market ensures liquidity for investment (Abdul-Khaliq 2013; Ogunmuyiwa 2010), access to productive investment (Carp 2012) , investment diversification (Błach 2011), and market capitalization (Saqib 2013) . The emergence of an efficient stock market in the economy is inevitable to capital adequacy for long-term investment, which expedites the economic development process both in the short term and the long run. In the modern economy, an efficient capital market is considered a prerequisite towards sustainable economic growth because it allows not only a domestic capital accumulation process but also encourages foreign portfolio investment (Ishioro 2013; Masoud 2013; Caporale et al. 2003; Silva et al. 2018 ).
Financial Innovation and Stock Market Development
The development of the stock market is inevitable for sustainable financial development and eventually accelerates economic growth. There is a firm consensus for a well-functioning financial market, in particular, the stock market, which exploits economic potential while channeling a substantial amount of capital flow into the economy. Capital accumulation, according to Craig et al. (2008) , through stock market development requires diversified investment opportunities, which appeal not only to large investors but also to small investors.
The depth and breadth of the financial market positively influences the availability of financial assets in the market along with investor's preferences towards the diversification of investment. Financial innovation expands a financial market's operational activities with the emergence of stock markets, derivatives securities, and diversified financial instruments covering both equity and debt instruments (Akhavein et al. 2001) . The role of financial innovation in financial market development, especially for stock market development, is appreciated across the world with valuable service to financial markets including derivatives for risk management, institutional efficiency, and services with minimal cost (Juhkam 2003) .
Financial markets play a critical role in mobilizing savings, evaluating projects, managing risk, monitoring managers, and facilitating transactions. Therefore, the development of financial markets is critical for a nation's innovation (Schumpeter 1911) . Existing finance scholars including Hellwig (1991) ; Weinstein and Yafeh (1998); and Morck and Nakamura (1999) advocate for financial innovation in the financial system and introduce a new avenue for financial market development by offering credit instruments, debt contracts, and opportunities for small investors.
Financial innovation, in the positive sense of the word, can be regarded as any new development in the financial system that either enhances its capital-allocation or operational efficiency (Kothari 2006) . However, financial innovation often is driven by risk/return incentives at the level of the individual trader, structured financier, or institution. Financial innovation is truly welfare enhancing if it brings about a reduction in the cost of capital without a commensurate increase in systemic risk. The benefits of relatively broad and deep capital markets, complemented by an active derivatives market, can be measured using factors such as lower pricing, reduced cost of capital, mitigated risk exposures, broader access to capital and increased liquidity, among others.
Conceptual Development and Proposed Hypothesis
The underlying idea of this paper is to investigate the existing relationship between economic growth, financial innovation, and stock market development, along with four other macroeconomic variables. With the understanding of existing empirical studies, to assess the directional causality between variables, we perform a Granger causality test under the Error correction term. We test the following six hypotheses: 
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Variable Definition and Sources
This study uses annual time series data from 1980 to 2016. Data were collected and transformed from various sources including the World Development Indicators published by the World Bank (2017) Stock market development is the process of improvement in the financial intermediation process, quality, and quantity of stock and stock market efficiency. Capturing the stock market influence on economic growth with a single indicator is utterly impossible. However, from the existing empirical literature, we found three common indicators widely used by researchers (see, for example, Adjasi and Biekpe 2006; Bekhet et al. 2017; Demetriades and Hussein 1996; Gamolya 2006; De Gregorio and Guidotti 1995; Magweva and Mashamba 2016; Prats and Sandoval 2016; Van Nieuwerburgh et al. 2006 ). This present study also deploys these commonly used three indicators.
First, stock market capitalization (MC) calculated the total value of listed shares divided by gross domestic product. Researchers frequently use market capitalization to measure market size by assuming a positive correlation between market liquidity and diversification of risk.
Second, the total value traded (TAR) in the stock market as a percentage of GDP, which calculates the total value of traded security divided by GDP. This indicator is used by researchers to investigate the relationship of trading with the size of the economy, with the assumption that the market relation positively correlates with economic growth.
The third indicator for stock market development is the turnover ratio (TUR). It represents the ratio between market capitalization and total value trade in the stock market, which is significantly considered as an indicator for market liquidity position. Researchers assume a positive correlation between market liquidity with economic growth, which has been empirically tested.
There is no agreed upon measure to capture the effects of financial innovation in the economy. Furthermore, the definition of financial innovation does not specify that any particular financial changes in the financial system can be addressed as an effect of financial innovation. However, in empirical studies, scholars used various proxy indicators to capture the impact of financial innovation. Financial innovation proxy indicators include banking sector credit to private sector (GBCP) as a proportion of GDP (following Adu-Asare Idun and Aboagye 2014; Michalopoulos et al. 2009; Laeven et al. 2014 ) and stock of financial innovation specifying the design of intermediate goods and services in the financial system through research and development in the financial sector (Chou and Chin 2011) .
Financial innovation refers to the emergence of new financial institutions and the development of new financial services and financial products. Thus a new way of financial intermediation in the financial system accelerates financial development with financial efficiency towards sustainable economic growth. Financial innovation neither limits the emergence of new financial instruments nor the introduction of new financial institutions. Financial innovation includes a broad range of innovations that cause financial developments, such as financial reporting procedure, data processing, and credit scoring, which enable financial institutions to make credit decisions. The financial intermediation process allows productive reallocation of economic resources and increases capital flow with diversified financial assets and services. To capture the financial innovation impact on economic growth, a larger number of studies repeatedly used broad to narrow money (M2/M1), where M1, known as narrow money, normally includes coins and notes in circulation and other money equivalents that are easily convertible into cash. M2 includes M1 plus short-term time deposits in banks and 24-h money market funds (see for example, Ansong et al. 2011; Mannah-Blankson and Belnye 2004; Bara and Mudzingiri 2016; Arrau 1991; Qamruzzaman and Wei 2017) .
In this study, we also follow previous researchers and capture the financial innovation impact on economic growth, expecting a positive association.
We also chose four (04) control variables to create robustness in the model. The first control variable is gross capital formation as a percentage of GDP, with proxy of investment in the economy. Empirical studies show a positive correlation with economic growth, this is because investment fosters economic development in the economy. Hence, expect a positive sign in the coefficient.
The second control variable is Trade Openness (TO), which is calculated by adding up export and imports as a percentage of GDP. Recent empirical studies emphasize the importance of TO having a positive association with economic growth. This variable includes the study to capture the impact of trade liberalization on economic growth, expecting a positive sign in the coefficient.
The third control variable is Government final consumption expenditure (GEXP) as a proxy for government involvement in the economy for sustainable development. It signifies economic development with the assistance of infrastructural development.
The fourth control variable is Inflation, which as a proxy reports annual CPI percentage changes in the cost of average consumption for a basket of goods and services in the economy. The summary statistics and correlation matrix are reported in Table 2 . 
The Autoregressive Distributed Lag (ARDL) Model
Several cointegration methods are available to use among those widely used methods including the residual bases Engle and Granger (1987) test, the maximum likelihood-based Johansen (1991) ; and the Johansen (1995) and Johansen and Juselius (1990) tests. Having a limitation with those models, in recent time, the ordinary least square (OLS) based autoregressive distribution lag (ARDL) approach become popular among researchers. The additional privilege over other cointegration methods is flexibility, this model allows a set of variables that are integrated in a different order (Pesaran et al. 2001 ). Moreover, a dynamic error correction model (ECM) can be derived from ARDL by using linear transformation (Banerjee et al. 1993 ).
This study is using the ARDL model due to the following benefits over other cointegration models. First, the autoregressive distributed lag model is superior in consideration regardless of sample size, which can be either small or finite and consist of 30 to 80 observations (Ghatak and Siddiki 2001) . Second, this approach is more suitable when variables integrate in a different order, as when some variables are I(0), and some variables are I(1). Third, modeling ARDL with the appropriate lags is correct for both serial correlation and the indigeneity problem (Pesaran et al. 2001) . Fourth, the ARDL model, simultaneously, can estimate long run and short run cointegration relations and provide unbiased estimation for the study (Pesaran et al. 2001) . A simplified ARDL model for these variables X, Y, and Z can expressed as:
( 1) where, γ 1 , γ 2 , γ 3 are long run coefficients whose sum is equivalent to the error correct term at VECM model and θ 1 , θ 2 , θ 3 are short run coefficients. The generalized ADRL model for assessing financial innovation, stock market development impact on the economic growth of Bangladesh is as follows;
∆ indicates differencing of variables, while ε t is the error term (white noise), and (t − 1) is for lagged period, λ 0 to λ 6 is long run coefficient.
To capture long-run cointegration among variables, we formulate the unrestricted error correction model (UECM) under the ARLD approach considering each variable as the dependent variable to estimate the best-fitted model for further analysis as shown in matrix form. 
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where ∆ for the first difference operator; δ 1 to δ 9 represents constant terms; θ 11 to θ 99 represents long run coefficients; µ 11 to µ 99 represents short run coefficients. The bound test for examining the long run association among variables can be conducted using F tests. The Critical values for the F test can be obtained from (Narayan 2004; Pesaran et al. 2001) . The null hypothesis of no cointegration among variables in Equation (3) is:
An alternative hypothesis is:
For decision-making criteria about (H 0 or H 1 ), Pesaran et al. (2001) Once, the long run association established, the next two steps need to be executed to estimate long run and short run coefficients of the proposed ARDL models. The long-run ARDL (m, n, q, t, v, x, p) equilibrium model is as follows
The legs length of the ARDL model are to be estimated using Akaike Information Criterion (AIC). Using time series data for the study, Pesaran et al. (2001) proposed that the maximum lag length is 2. The short-run elasticities can be derived by formulating the error correction model as follows.
where the error correction term can be expressed as;
However, to investigate directional causality among variables, the following vector error correction model (Equation (6) 
where, ξ 1 to ξ 8 represents constant term; θ 11 to θ 88 represent the short coefficients of the models; γ 1 to γ 8 represent coefficients of error correction term; ECT (t−1) are the long run coefficient and ε 1t to ε 8t represents white nose of error correction term.
Data Analysis and Interpretation
Unit Root Test
In econometric analysis variable order of integration is important for having internal inconsistency among the research variables. To ascertain the order of the integration, we perform the Augmented Dickey-Fuller test proposed by Phillips and Perron (1988) . A stationary test with a null hypothesis non-stationary against the presence of a stationary in the dataset under three different assumptions. Furthermore, the P-P test is applied to investigate evidence of a structural break in the time series data. The results of the stationary test are presented in Table 3 . Table 4 reports the unit root test assuming the single break point test of Perron (1997) and Zivot and Andrews (2002) . The stationary test shows the mixed order of integration of variables (see Table 3 ). Among all the variables, Y and INF conform to stationary at the level I(0) and the remaining variables conform to stationary after the first difference but there is no variable integrated after the second difference I(2). A mixed order of integration allows performing ARDL bound testing, initially proposed by Pesaran and Shin (1998) and after that further development conducted by Pesaran et al. (2001) to capture long-run cointegration among variables. Note 1: Y for a growth rate of GDP per capital; TAR for total value traded; TUR for the turnover ratio between TAR and MAC; MAC for market capitalization; FI for financial innovation, GCF for gross capital formation; GEXP for government final consumption expenditure; INF for inflation, and TO for trade openness. Note 2: We use the natural log of these variables in our estimation. Note 3: **/* indicates statistically significant at 1% and 5%, respectively. Perron (1997) and Zivot and Andrews (2002) . The null hypothesis for the two tests is that a series has a unit root with a structural break in both intercept and trend. ** and * denote that a series is stationary at 1% and 5% level of significance, respectively.
ARDL Bounds Testing for Cointegration
This section deals with investigating the long-run cointegration between the financial innovation, stock market development, and economic growth of Bangladesh. The null hypothesis is there is no cointegration and the alternative hypothesis is there is cointegration. In this study, four (04) ARDL Bound tests are performed based on proxy indicators assigned for the independent variable and their calculated F-statistics, as reported in Table 5 . The bound test for cointegration involves a comparison between critical values and F-statistics. To make a conclusive decision regarding the long association among the research variables of each model, we consider a critical value of 1% the level of significance, which is consistent with both Pesaran et al. (2001) and Narayan (2004) . If the calculated F-statistics are higher than the upper bound of the critical value than variables are cointegrated. On the other hand, if the calculated F-statistics are lower than the lower bound of the critical value, it implies no cointegration. However, if the calculated F-statistics lies within the lower bound and the upper bound levels, the results are not inclusive. The study findings revealed the existence of a long-run cointegration for all tested models. Therefore, one can conclude that market base financial development and economic growth move together in the long-run. These study findings are supported by empirical studies conducted by Boubakari and Jin (2010) ; Coşkun et al. (2017); and Pradhan et al. (2014a, 2015) . Furthermore, the finding of the long-run association between financial innovation and economic growth is also in line with Ajide (2015) ; Qamruzzaman and Wei (2017) ; and Bara and Mudzingiri (2016) . Table 5 . ARLD Wald Test Results (F-value) for long run-Cointegration.
Model Specification Cointegration
8.72 Accepted
Critical value K 1% 5% 10%
I (0) I (1) I (0) I (1) I (0) I (1) Pesaran et al. (2001) Note 1: Y for a growth rate of GDP per capital; TAR for total value traded; TUR for the turnover ratio between TAR; MAC for market capitalization; FI for financial innovation, GCF for gross capital formation; GEXP for government final consumption expenditure; INF for inflation, and TO for trade openness.
Long Run Coefficient Estimation
Since ARDL bound testing confirms the long-run cointegration between financial innovation, stock market development, and economic growth. The next step is to investigate the magnitude of the long-run coefficient by using the following ARDL (m, n, q, t, v, x) model specification for each proxy indicator of stock market development (7)- (9) and financial innovation (10). ARDL long-run model results are reported in Table 6 . We use the natural log of these variables in our estimation. Note 3: **/* indicates statistically significant at 1% and 5%, respectively.
For stock market development:
In this study, we deploy three proxies, namely market capitalization (MC), stock turnover ratio (TUR), and stock traded value (TAR) to investigate the stock market development impact on economic growth. Study findings revealed a positive influence from stock market development to economic growth, which implies that all the three proxies to stock market development coefficients are positive and statistically significant at the 1% level of confidence. The findings of this study are reinforced by empirical studies (see for example, Carp 2012; Enisan and Olufisayo 2009; Azam et al. 2016; Masoud 2013) . Stock market development plays a fundamental role in market-based financial development with market liquidity, capital adequacy for long-term investment, and economic resources mobilization in an inefficient way. Moreover, the stock market development also assists in capital accumulation by allowing small investors in to the capital market by investing in financial assets such as stocks, bond, and debenture. Therefore, the well-functioning stock market is a key indicator of macroeconomic development, which attracts domestic investors as well as foreign investors for long-term investment in the economy, playing a fundamental role in industrialization (Coşkun et al. 2017; Cooray 2010; Pohoaţă et al. 2016; Petros 2012) .
For Financial innovation: On the other hand, the proxy of financial innovation also explained the expected behavior towards economic growth, which is positive and statistically significant at the 1% level of significance (see Table 5 ). The study findings are supported by other researchers empirical studies, who explained the positive association (see, for example, Bara and Mudzingiri 2016; Qamruzzaman and Wei 2017) . The study findings emphasize that financial innovation in the financial system can stimulate the money supply in the economy. In turn, this contributes to economic growth in the long run. Financial innovation brings changes in the financial system with technological advancement, better financial services, diversified financial instruments, and the opportunity for the reduction of investment risk.
For control variables: it is apparent (see Table 6 ) that four macroeconomic variables show expected behavior towards economic growth, as economic theory suggests and other empirical studies have explained. Macroeconomic indicators of government expenditure, gross capital formation, and trade openness show a positive impact on economic growth and maximum coefficients of specified models are statistically significant in the long run whereas inflation shows a negative impact on economic growth, but only one model shows the coefficient is statistically significant.
ECM Short Run Dynamic ARDL Estimation
After the investigation of the long run relation of model specified, we further proceeded towards examining the short-run dynamic following the ECM-ARDL model. Each proxy indicator, such as stock market development and financial innovation having GDPPC, is a dependent variable considering the Equations (11)- (14) as listed below and the short run estimated coefficients reported in Table 7 .
The error correction term (ECT) represents the speed of adjustment towards the long-run equilibrium, having one period of shock in the model. A stable model error correction term should satisfy two important properties, proposed by Pahlavani et al. (2005) , which are negative in sign and statistically significant. From Table 5 , it is manifest that the error correction term (ECT(-1)) of each specified model is negative and statistically significant at the 1% level of significance. It implies that any prior period shock in the model is to be adjusted in the long-run equilibrium with speeds of 83%, 62%, 88%, and 73% respectively. Note 1: TAR for total value traded; TUR for the turnover ratio between TAR; MAC for market capitalization; FI for financial innovation, GCF for gross capital formation; GEXP for government final consumption expenditure; INF for inflation, and TO for trade openness. Note 2: We use the natural log of these variables in our estimation. Note 3: **/* indicates statistically significant at 1% and 5%, respectively.
Taking into consideration the three proxy indicators of stock market development, it is apparent (see Table 7 ) all the indicators show a positive impact on economic growth and the coefficients are statistically significant at the 1% level of significance; however, the magnetite of the coefficient is moderate. Economic theory supports that capital adequacy in the economy has an insignificant impact on economic growth but as long as time progresses the economic effects will cumulate and produce a significant impact in the long run. However, the financial innovation proxy indicator shows a positive influence, having a statistically significant at 5% level of significance. Money supply in economic theory explains that additional money supply in the economy assists in aggregating production levels and reducing the costs of production in the short run, but economic effects can be observd in the long run.
For control variables: government expenditure and gross capital formation show a positive relationship towards economic growth, having statistically significant relationship at the 1% and 5% level of significance for all four model specifications. It implies that the money supply in the economy in the form either government expenditure or capital formation both can induce economic growth through expanding economic activities, which was theoretically expected. However, trade openness shows a mixed character towards economic growth, having a positive and negative impact, though the negative coefficient is not statistically significant but the positive coefficients of all the other models show statistical significance. On the other hand, the expected impact of inflation on economic growth is negative and, in this case, all four proposed models exhibit negative impact on economic growth.
Various diagnostic tests were carried out for model validity, which included serial correlation, Normality test, and the Heteroscedasticity and Ramsey RESET Test proposed by Pagan and Hall (1983) . The results reported in Table 7 . It is manifest that all the test statistics are statistically insignificant for each model, which confirms that our specified model's residuals are not serially correlated, even where there is no problem for Heteroscedasticity and is normally distributed, which is desirable for a stable econometric model.
Granger Causality Test Under Error Correction Term (ECM)
The evidence of cointegration existence from the ARDL bound testing for specified models creates a scope to investigate the causality between the dependent variable and other explanatory variables, especially between financial innovation, stock market development, and economic growth considering the vector error correction model (VECM). To capture both long run and short run causality, we consider equation-6 for each specified model. The test of causality between financial innovation, stock market development, and economic growth under ECM is reported in Table 8 . We use the natural log of these variables in our estimation. Note 3: **/* indicates statistically significant at 1% and 5%, respectively.
The long-run causality to be ascertained according to ECT t−1 , should be negative and statistically significant. It is revealed (see Table 7 ) that in the equation of ∆lnY all four models error correction term (ECT t−1 ) is negative and statistically significant. These findings indicate that there is long run causality between economic growth and other determinants, namely, market capitalization, turnover ratio, stock traded value as a proxy of stock market development, trade openness, inflation, government expenditure, gross capital formation, and the ratio between broad to narrow money as a proxy of financial innovation. Moreover, the equation of ∆lnMC, ∆lnFI, ∆lnTAR, and ∆lnTUR also explained long-run causality with model determinants. So, it confirms that, in the long run, stock market development can cause economic growth. Empirical studies support this finding (see for example, Albentosa et al. 2016; Prats and Sandoval 2016; Marques et al. 2013; Jahfer and Inoue 2014; Ndako 2010; Nsofor 2016) . On the other hand, financial innovation also explained long-run causality with economic growth; it implies that long-run economic growth can be attained by ensuring the money supply in the economy through the efficient banking sector. Similar to long-run causality, our study revealed a greater extent of short-run causality between economic growth and other explanatory variables. Summary of short-run causality reports in Table 9 . 
Model Robust Test
Finally, for ensuring the robustness of the specified models along with both short-run and long-run coefficients, the study used a cumulative sum (CUSUM), and cumulative sum squares (CUSUMSQ) tests proposed by Borensztein et al. (1998) . The stability tests based on the Cumulative Sum of Recursive Residuals (CUSUM) and the Cumulative Sum of Squares of Recursive Residuals (CUSUMSQ), reported in Figures 2-9 respectively, observe that at the 5% level of significance all the specified models are stable and have test lines that fall within the boundary. It implies model robustness along with the stability of both long run and short run coefficient acceptability over the sample period of 1980 -2016 . Int. J. Financial Stud. 2018 19 of 31
Finally, for ensuring the robustness of the specified models along with both short-run and longrun coefficients, the study used a cumulative sum (CUSUM), and cumulative sum squares (CUSUMSQ) tests proposed by Borensztein et al. (1998) . The stability tests based on the Cumulative Sum of Recursive Residuals (CUSUM) and the Cumulative Sum of Squares of Recursive Residuals (CUSUMSQ), reported in Figures 29 respectively, observe that at the 5% level of significance all the specified models are stable and have test lines that fall within the boundary. It implies model robustness along with the stability of both long run and short run coefficient acceptability over the sample period of 1980-2016. 
Findings and Conclusions
With this study, we examine the relationship between financial innovation, market-based financial development, and economic growth in Bangladesh for the period of 1980-2016. The existing extensive literature shows a number of studies have been conducted to investigate the association between market-based financial developments and economic growth, both in developed and developing countries, however, a few studies had been conducted based on the nexus between the financial development led economic growth of Bangladesh with limited time coverage (see for example, Asghar and Hussain 2014; Duasa 2014; Kabir and Hoque 2007; Masuduzzaman 2014; Sabandi and Noviani 2015; Wadud 2009 ) and few studies had been conducted that were focused on the marketbased financial development led economic growth of Bangladesh (see for example, Mia et al. 2014; Azam et al. 2016; Karim and Chaudhary 2017) . By taking into consideration the existing research gap, with this research we intend to explore new insight about market-based financial development along with financial 
With this study, we examine the relationship between financial innovation, market-based financial development, and economic growth in Bangladesh for the period of 1980-2016. The existing extensive literature shows a number of studies have been conducted to investigate the association between market-based financial developments and economic growth, both in developed and developing countries, however, a few studies had been conducted based on the nexus between the financial development led economic growth of Bangladesh with limited time coverage (see for example, Asghar and Hussain 2014; Duasa 2014; Kabir and Hoque 2007; Masuduzzaman 2014; Sabandi and Noviani 2015; Wadud 2009 ) and few studies had been conducted that were focused on the market-based financial development led economic growth of Bangladesh (see for example, Mia et al. 2014; Azam et al. 2016; Karim and Chaudhary 2017) . By taking into consideration the existing research gap, with this research we intend to explore new insight about market-based financial development along with financial innovation, which use for the first time testing on the Bangladesh economy to capture money supply impact on economic growth using the Broad to Narrow money ratio as a proxy. For empirical investigations, the study employed newly developed ARDL bound testing to capture long-run cointegration between financial innovation, market-based financial development, and economic growth.
ARDL bound testing confirms the existence of long-run cointegration in case of all four tested models. More specifically, the F-statistics of each tested model are greater than the upper bound critical value at the 1% level of significance. These study findings provide conclusive evidence in favor of a long-run association between financial innovation, stock market development, and economic growth. The present existing literature supports it (see for example, Coşkun et al. 2017; Enisan and Olufisayo 2009 ). However, we observe that some empirical studies reported the nonexistence of cointegration between stock market development and economic growth (see for example, Bundoo 2017; Ahmed and Mmolainyane 2014; Osinubi 2010) .
For capturing both long run and short elasticities, the study revealed that financial innovation positively influences economic growth both in the short and long run, which is statistically significant as well. Study findings are in line with Qamruzzaman and Wei (2017) ; Mwinzi (2014) ; ; Bara and Mudzingiri (2016) . Financial innovation in the financial system expands financial activities by introducing new and improved financial institutions, financial assets, and financial services, which eventually accelerate economic activity in the economy. Economic theory explained that financial innovation accelerated financial development with fostering an efficient financial system and accelerating economic movement (Chou and Chin 2011; Beck et al. 2014 ). On the other hand, proxy variables of stock market development also show a positive influence with statistical significance as well, which is in line with Kajurová and Rozmahel (2016) ; Caporale et al. (2004) ; Masoud (2013) ; Ahmad et al. (2016) ; Tachiwou (2010) ; Nyasha and Odhiambo (2016) . It is implying that market-based financial developments will lead to sustainable economic growth in the long run by ensuring an efficient financial sector, easy access to financial institutions, the emergence of diversified financial institutions, capital accumulation, and the adequacy of long-term capital. A well performing capital market extends a country's ability to utilize economic resources more efficiently, rather than having no stock market in the economy (Owusu and Odhiambo 2014; Odhiambo 2010; Ngare et al. 2014) .
Furthermore, the study performs the Granger causality test the under error correction model (ECM) and considers empirically tested models for specifying directional causality. Study results revealed bi-directional causality both in the short and long run; these findings are in line with . Financial innovation in the economy brings changes to the financial system by transforming financial services and restructuring financial institutions with an innovative financial proposition. Financial innovation, therefore, is treated as a driver for economic growth (Lumpkin 2010; Sekhar and Gudimetla 2013) . On the other hand, stock market development also exhibits bi-directional causality with economic development. This finding is constant with (Ishioro 2013; Silva et al. 2018; Ake and Ognaligui 2010; Antonios 2010; Chizea 2012; Cavenaile et al. 2014) . The efficient financial market in the economy can cause economic growth by ensuring optimal mobilization funds, efficient allocation of economic resources, and lowering the cost of capital by expediting capital accumulation processes in the financial system, which in turn thus lead to sustainable economic growth.
With the findings of this study, we bring forth the following two policy recommendations;
1. In regards to the financial innovation and economic growth nexus: financial innovation plays a fundamental role in financial sector development. It is because financial innovation expands financial activities in the economy with the emergence of new forms and structures of financial institutions, better financial services through technological advancement, improved financial products, and capital accumulation by encouraging saving in the society, which in turn lead to economic development. Furthermore, an efficient financial sector requires financial innovation, which allows efficient allocation of economic resources in the economy in productive ways. Therefore, the government should make the financial sector more financial innovation-oriented to provide financial services to a large number of households, who can then contribute towards the development process. 2.
It is inevitable that a well-functioning stock market promotes economic growth, especially in developing countries, like Bangladesh. The efficient stock market allows investors to raise long-term capital easily, which attracts not an only domestic investment but also attracts foreign investors as well. Stock market development, therefore, enhances financial development with productivity in the economy
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